What is done in lattice simulation
Here I talk about a strategy in our hand that may be able to measure the hadronic light-by-light scattering contribution by means of lattice QCD simulation We start with pion mass measurement to illustrate what is done there. Note :
I will use the language in the continuum theory apart from Wilson line, called link variable, as a dynamical variable of Since pion is the lightest particle in the pseudoscalar channel, we expect the following asymptotic behavior for 
Pion mass measurement
To avoid the numerical integration over 
On average
The number of gluon configurations is infinite. The ensemble average over
is approximated by a sample average over a set Here is generated according to the probability density On average
1. The generation of must resort to a big project of each lattice group.
2. Each user can study observables of his/her interest using commonly shared .
3. I assume that we have which satisfies the conditions sufficient number of configurations ( 
Difficulty in naïve approach
The issue would be how to evaluate the blob, i.e., the expectation value of four hadronic electromagnetic currents ( as before.
Hadronic light-by-light scattering contribution to the muon shows that hadronic vacuum polarization function ( two-point function of hadronic electromagnetic currents)
can be calculated by means of lattice simulation.
This fact will turn out to be important for our methodology. 
But,
1. Calculation of four-point function itself is a hard task for lattice simulation.
2. Since the light-by-light contribution involves two independent loop momenta, we have to repeat the calculation of four-point function an enormous number times, where
More practical ways is to get full matrix elements¨¢ 2. We do quenched QED calculation, where no production of fermions occur through virtual photons. Note that it is not an approximation in our context. Rather, "quenched" is required for our method to work.
Hadronic light-by-light scattering contribution to the muon 
Nonperturbative QED method
The advantages of use of non-compact formulation are as follows;
1. No self-coupling among photons.
Less diagrams that stem from lattice artifact.
We can obtain the free photon propagator in an analytic form.
2. Quenched non-compact QED formulation allows us to obtain a set of photon configurations with no auto-correlation even for weak coupling 
The measured quantities are the same in the first and second terms. The difference is just the ways to average over photon configurations. The hadronic light-by-light scattering contribution should emerge as such a subtle difference in averaging procedure.
The same QED configurations should be used for the muonic part, expecting that the
-"component" in the magnetic projected quantity vanishes at the level of each set of QCD and QED configurations as precisely as possible.
The calculation itself will be done non-perturbatively w.r.t. QED while our above consideration is entirely based on perturbation w.r.t. QED. Thus, the following question arises :
¡ Can the result of the nonperturbative QED calculation be interpreted according to perturbative consideration ? Almost equivalently, will higher-order contributions be negligibly small ? Yes, at least in the lattice (QCD + QED) study of 
Hybrid method
From the latest discussion with my collaborators, nonperturbative QED method revisited as the most practical method. But, before it, I had been worried about the following point and invented the hybrid method. The point is that
Nonperturbative QED method still seems to require us to work the solver But, the second point, 2, turned to be wrong.
In spite of this fact, let me explain the hybrid method. 
Diagrams with 2 quark loops (cont)
An economical way to compute those three diagrams is to compute 
Does triviality of QED matter to prediction ?
Our interest is limited to the prediction of the observable from the standard model, that are saturated by its low-energy dynamics.
Here the "low-energy" implies that , where
is the (perturbative) Landau-pole.
As long as we perform renormalization and set the values of parameters, , we can get the prediction universally for the observables of our interest.
The fact does not depend on the regularization scheme as well as the calculation method, in so far as they respect the gauge symmetry. The lattice regularization with finite cutoff for QED can thus also give qualitative prediction to the observables of our interest.
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